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Despite the introduction of insulin therapy more than 50
years ago, the life expectancy of a person with type I

diabetes mellitus is about 20 years less than that of a person

without diabetes, mainly due to death from cardiovascular
and renal disease. Persons with diabetes suffer the complica-
tions of loss of limb and sight, and women with type I diabetes
are more likely to give birth to infants with congenital anoma-
lies.

Although there is clearly an association between the de-
gree of hyperglycemia and many ofthese complications, con-

trol ofblood glucose levels will not be emphasized. Instead, in
this article I highlight several other ways that primary care

practitioners can help in preventing the complications of dia-
betes.

Diabetic Eye Disease
Diabetes mellitus is the leading cause of blindness in per-

sons between the ages of 20 and 74 in the United States. A
person with diabetes who has retinopathy is almost 30 times
likelier to become blind than a person without diabetes. In
addition, patients with diabetes are at increased risk of three
other types of eye disease: maculopathy, cataracts and glau-
coma. Proliferative retinopathy accounts for most of the pre-
ventable visual loss in persons with type I diabetes; cataracts,
macular edema and glaucoma are mainly responsible in type
II diabetes. Effective means ofdiagnosing and treating all four
conditions exist.

Proliferative Retinopathy
Proliferative retinopathy is characterized by the develop-

ment of new blood vessels in the retina and is usually asymp-
tomatic unless vitreous hemorrhage occurs. Overall, between
3% and 5% of all persons with diabetes have proliferative
retinopathy; many more, of course, have background (micro-

aneurysms) or nonproliferative (intraretinal hemorrhages and
exudates) retinopathy.

The longer a patient has had diabetes, the greater the risk
of proliferative retinopathy. Half of all persons with type I
diabetes, and 20% with type II diabetes, have proliferative
retinopathy after 20 years of diabetes. In general, persons
with type I diabetes who have had their disease for five years
or more, and all those with type II diabetes (many of whom
have had undiagnosed diabetes for several years) are at risk
for proliferative retinopathy. Hypertension is probably an
additional risk factor.

Recognizing proliferative retinopathy may be a problem
for primary care physicians. In a survey of 193 such physi-
cians in the San Francisco Bay Area, it was found that al-
though 90% examined the optic fundi of their diabetic
patients annually, only one of the physicians dilated the pu-
pils. Even through dilated pupils, senior medical residents,
internists and diabetologists miss about half of the cases of
proliferative retinopathy. Thus, all diabetic persons at risk
should be examined by an ophthalmologist; the primary care

practitioner should arrange this referral.
Because progression to proliferative retinopathy takes

several years, patients without any retinopathy or with back-
ground retinopathy only on initial examination can be fol-
lowed every year or two (perhaps on or about their birthdays,
as a convenient reminder). Those who have moderate or se-

vere nonproliferative retinopathy will need more frequent ex-

aminations.
Persons with proliferative retinopathy should be treated

promptly with panretinal photocoagulation, which has been
shown to reduce the incidence of blindness by 50%. It is not
known exactly how photocoagulation works; one idea is that
it decreases the ischemic stimulus for new vessel formation.
The efficacy of tight glycemic control, the use of aspirin,

NOVEMBER 1986 * 145 * 5

(Browner WS: Preventable complications of diabetes mellitus. West J Med 1986 Nov; 145:701-703)

From the Clinical Epidemiology Program, University of California, San Francisco, School of Medicine.
Reprint requests to Warren S. Browner, MD, MPH, Assistant Professor of Medicine, Division of General Internal Medicine, Veterans Administration Medical

Center AIIAlA, San Francisco, CA 94121.

701



TOPICS IN PRIMARY CARE MEDICINE

ABBREVIATIONS USED IN TEXT
LDL = low-density lipoprotein
VLDL = very-low-density lipoprotein

aldose reductase inhibitors, photocoagulation of nonprolifer-
ative retinopathy and various treatments for vitreous hemor-
rhage is currently under study.

Maculopathy
Patients with diabetes are also at risk for visual loss due to

macular edema, which manifests as thickening of the retina,
often with loss of retinal transparency. Unlike proliferative
retinopathy, maculopathy is more common in persons with
type II diabetes, about 6% ofwhom have this complication.

Focal photocoagulation has reduced the incidence of fur-
ther visual loss among persons with maculopathy and de-
creased vision in trials reported from Great Britain. These
results, which were less dramatic than those seen with photo-
coagulation for proliferative retinopathy, are being evaluated
in an ongoing US study.

Cataracts
Persons with diabetes, especially those with long-standing

hyperglycemia, are about twice as likely as those without
diabetes to have cataracts. More than 20% ofdiabetic persons
have significant visual loss (corrected visual acuity worse
than 20/40) associated with cataracts. Surgical treatment,
with or without intraocular lens replacement, is about 90%
effective at restoring vision. However, many type I diabetic
patients with cataracts also have significant retinopathy.
Their prognosis is slightly less favorable; in addition, post-
surgical complications such as retinal detachment may be
more frequent.

Glaucoma
Nearly 6 out of 100 patients with diabetes have elevated

intraocular pressures. Although there is a type of secondary
glaucoma that is unique to diabetes (so-called rubeotic glau-
coma, due to neovascularization), the vast majority of dia-
betic patients with glaucoma have open-angle disease and can
be treated with standard therapies. Refractory patients may
require laser trabeculoplasty.

Cardiovascular Disease
Persons with diabetes are at increased risk of coronary

heart disease, congestive heart failure, peripheral vascular
disease and stroke. The usual risk factors-age, hyperten-
sion, smoking and hypercholesterolemia-appear to hold.
Three ofthese risk factors are modifiable.

Treatment of hypertension and hypercholesterolemia re-
duces the incidence of coronary heart disease, stroke and
congestive heart failure among persons without diabetes. Be-
cause the effects of risk factors are cumulative, the potential
benefit of risk factor modification may be even greater in
persons with diabetes, especially those with several risk fac-
tors. In addition, blood pressure control may be beneficial in
preserving renal function and in preventing retinopathy.

Hypertension
About half of all persons with diabetes have high blood

pressure (> 140/90 mm of mercury), only 30% to 50% of

whom are under control. Diabetic persons with hypertension
should be treated with the usual stepped-care approach, be-
ginning with weight reduction and a salt-restricted diet, then
adding a diuretic or 13-blocker. Serum potassium levels should
be monitored: diuretic-induced hypokalemia may worsen
glucose tolerance, and severe hyperkalemia can be caused by
the potassium-sparing agents (triamterene, amiloride, spiro-
nolactone, captopril), especially in patients with type IV
renal tubular acidosis. Patients with autonomic neuropathy
should receive 1-blockers and sympatholytics (methyldopa,
clonidine, reserpine, guanethidine) with caution. 13-Blockers
reduce the adrenergic response to hypoglycemia and may
thereby mask its symptoms in patients taking insulin. Impo-
tence may be a problem with many antihypertensive agents;
some have suggested that prazosin may be free of this side
effect.

Hypercholesterolemia
Diagnosis and treatment of a diabetic patient with hyper-

cholesterolemia is more problematic. Plasma cholesterol is
carried in both low-density (LDL) and very-low-density
(VLDL) lipoproteins. Only the LDL fraction is known to be
atherogenic. Many patients with diabetes, however, have ele-
vated VLDL levels, which causes a mild to moderate increase
in total cholesterol. In addition, poor glycemic control can
result in elevated cholesterol levels (both LDL and VLDL).
This confuses the interpretation of total cholesterol as a risk
factor for cardiovascular disease.

All diabetic patients should be advised to follow a prudent
(low saturated fat) diet and to exercise regularly. Those who
have a substantial elevation of total plasma cholesterol
(greater than about 240 mg per dl) on this regimen should
have a fasting LDL cholesterol level determined. Treatment
with cholestyramine or other bile-acid binders should prob-
ably be reserved for patients with serum LDL cholesterol
levels greater than about 200 mg per dl despite reasonable
glycemic control.

Triglyceride levels need not be routinely measured. An
elevated triglyceride level, per se, does not appear to be a
cardiovascular risk factor and may just be a result of obesity,
poorly controlled hyperglycemia or both.

Smoking
Smoking should be vigorously discouraged. If nicotine-

containing chewing gum is prescribed, it should be in con-
junction with a smoking cessation program. Although nico-
tine reduces peripheral blood flow, vascular disease is not a
contraindication to the use of nicotine gum; smoking ciga-
rettes has a similar effect.

Amputations
Persons with diabetes are at least 15 times more likely to

suffer an amputation than those without diabetes. More than
half of all nontraumatic amputations in the US occur in dia-
betic patients. Among persons with diabetes, about 20% of all
admissions to hospital are for foot problems.

Good foot care may reduce the incidence of amputations
by more than half. The proportion of physicians, however,
who regularly examine the feet of diabetic patients is disap-
pointingly low. In one diabetes clinic, only halfofthe patients
had a foot examination in a given year! On any single visit,
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only one in eight patients with diabetes had a foot examina-
tion.

The basic tenets of good foot care are outlined in Tables 1

and 2. Physician examination of the feet has the additional
benefit of emphasizing the importance of foot care to a pa-

tient.

Foot Lesions
The treatment ofdiabetic foot infections was reviewed in a

previous article in this series. Noninfected lesions can be
treated conservatively with rest and elevation. Once infection
has occurred, debridement and aggressive antibiotic therapy
are needed, including anaerobic coverage (such as clinda-
mycin or cefoxitin). Many patients will need hospital care,

the exceptions being compliant patients without gangrene or

systemic signs who respond to therapy within a few days.
Radiographs or a bone scan to rule out osteomyelitis should
be done. Nonhealing ulcers associated with ischemia (dimin-
ished foot pulses and Doppler pressures) may require angiog-
raphy and revascularization.

Complications of Pregnancy
Women with type I diabetes have complicated pregnancies

and deliveries and are more likely to give birth to infants with
congenital anomalies, respiratory distress syndrome, hyper-
bilirubinemia and hypoglycemia. They should be managed at
an obstetrical center that is experienced at treating diabetic
pregnancies. Because pregnancy may accelerate the progres-

sion of retinopathy in women with type I diabetes, ophthal-
mologic evaluation is also prudent.
A primary care practitioner is essential in the prevention

of unplanned pregnancies and in the preparation for planned
ones. A diabetic woman of childbearing age should be taught

that organogenesis occurs in the first two months of preg-

nancy, often before she is aware that she is pregnant or seeks
obstetric care. Careful control of blood glucose levels during
this critical period can substantially reduce the incidence of
serious congenital anomalies. Exactly how tight control
should be remains an open question; many authorities recom-
mend attempting to normalize fasting and postprandial blood
sugars.

Women in whom gestational diabetes develops are at an

increased risk ofhaving infants with macrosomia. Whether or

not glycemic control can prevent this problem is unknown.

Conclusions
The primary care practitioner has an essential role in pre-

venting many of the complications of diabetes mellitus. Con-
cern over achieving satisfactory control of blood glucose
concentrations should not diminish efforts to ensure that dia-
betic patients receive regular ophthalmologic examinations,
good foot care and have their cardiovascular risk factors con-
trolled. Diabetic women of child-bearing age should be coun-

seled about the importance of planned pregnancies and
advised to obtain early prenatal care when pregnancy occurs.

GENERAL REFERENCES

Brand P: The diabetic foot, In Ellenberg M, Rifkin H (Eds): Diabetes Mellitus:
Theory and Practice, 3rd Ed. New Hyde Park, NY, Medical Examination, 1983, pp
829-850

Christlieb AR: Treating hypertension in the patient with diabetes mellitus. Med
Clin North Am 1982; 66:1373-1388

Freinkel N, Dooley SL, Metzger BE: Care of the pregnant woman with insulin-
dependent diabetes mellitus. N Engl J Med 1985; 313:96-101

Gleckman RA, Roth RM: Diabetic foot infections-Prevention and treatment.
WestJ Med 1985; 142:263-265

Herman WH, Teutsch SM, Sepe SJ, et al: An approach to the prevention of
blindness in diabetes. Diabetes Care 1983; 6:608-613

NOVEMBER 1986 * 145 * 5

TABLE 2.-Good Foot Care: The Patient's Role

Examine feet daily, using a mirror if necessary. Look for hot spots,
cracks, inflammation. If skin is dry, bathe feet in warm (not hot)
water, dry thoroughly and rub in lanolin or mink oil
Do not smoke
Change shoes twice a day. Wear shoes with leather uppers, which
mold to the feet. Be especially careful when wearing new shoes
Cut toenails straight across
Never walk barefooted
Take off your shoes and socks each time you visit the doctor

TABLE 1.-Good Foot Care: The Physician's Role

Educate the patient about the importance of foot care and smoking
cessation
Examine the feet at each visit. Treat lesions aggressively. Refer
problems to an experienced surgeon or podiatrist
Treat risk factors for macrovascular disease
Evaluate the extent of macrovascular disease. Ask about claudication
and rest pain. Examine the pulses. Consider noninvasive (Doppler)
studies
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